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(54) DISPLAY UNIT FOR HIGH-RESOLUTION MATRIX IMAGE OBTAINED BY MEDICAL DIAGNOSTIC APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an image display unit with a technology 
capable of reducing a time necessary for displaying high resolution 
images compared to that realized in conventional technologies. 
SOLUTION: This is a display unit for high resolution matrix images 
obtained by a medical diagnostic apparatus for example. It is equipped 
with a detection mean (3) capable of detecting an operator focusing and 
making close observation of images on a display unit (1). The mean (3) 
can generate a signal to control the display unit (1) so that the image 
resolution of the display unit (l) at a central area under close 
observation by the operator is made higher than that at areas where no 
observation is made. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display to the high resolution matrix image obtained by medical diagnostic 

equipment. 

[0002] 

[Description of the Prior Art] The X-ray plant with which a part of image field is displayed with high resolution rather than the 
remaining part of an image from DE-AS1 169502 is well-known. 

[0003] A high resolution digital radiation graphic device has a 20002-pixel magnitude matrix, and high order digitization is 
performed. It is impossible to be a short time and to load the image data recorded, for example on the hard disk or the optical disk 
to the RAM field of a calculator or an image display unit with such equipment. To loading of the memorized image data, since 
comparatively much time amount is required, a view with the film-MAMOGURA fee photography quicker than photography by the 
digital MAMOGURA fee is acquired. 

[0004] The X-ray-diagnosis equipment for transmitted illumination is well-known from DE-OS2740998. This equipment has the 
X-ray picture amplifier which photos a light transmission image, and vision equipment for reproducing a transparency image, and 
postposing connection of the television is made at the X-ray picture amplifier. The equipment for detecting an observer's direction 
of a look is formed, and this equipment is connected to the control unit for changing the central beam direction of the beam bundle 
emitted from the X-ray beam generator. As>for this control device, the direction of a central beam adjusts a beam so that an "j 
^observer's direction of a Took may correspond. r 

[0005] The equipment for detecting an observer's direction of a look is indicated by a publication "Bild und Wissenschaft", Heft 3, 

and 1 977 or 27 pages. 

[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is constituting as follows the display to a high 
resolution matrix image obtained by for example, medical diagnostic equipment. That is, it is reducing time amount required for the 
display of the image of a high matrix to the conventional technique. 
[0007] 

[Means for Solving the Problem] It has a means for detecting that this technical problem is a display to the high resolution matrix 
image obtained by for example, medical diagnostic equipment by this invention, and the observer doubled the focus with the 
display and it is gazing, and the signal for controlling a display is formed, it constitutes and this means is solved so that the 
resolution of a display may become higher than the non-gazing field of a display in the center of a gaze field. 
[0008] 

[Embodiment of the Invention] The advantage of this invention is what a means by which an observer detects what carried out 
focusing to the display and was observed is established, and is formed so that the signal for controlling a display may become [ the 
degree of local solution image of a display ] higher in an observation field than a non-observing field. { A high resolution picture -i 
signal is used only for an observation field. This is for displaying an observation field with the degree of high local solution image, 
and reducing image information, i.e., the amount of data, outside an observation field. Since the amount of data was reduced, time 
amount required to load a picture signal decreases very much. 

[0009] It is advantageous if the degree of local solution image of a display is reduced depending on spacing from an observation 
field. Thereby, an observer receives an impression to which the whole image field has high resolution. 

[0010] It is advantageous, if the means for detecting a focus has at least one eyepiece camera, and this camera is arranged to the ) 
field of a display or an observer's head is equipped. An observer can detect thereby especially the field currently observed to the 
display simply and cheaply. 

[001 1] The advantage and detail of this invention are explained in relation to a subordination claim based on the drawing of an 

example below. 

[0012] 

[Example] The block circuit diagram shown in drawing 1 shows a display. As opposed to the picture signal for a diagnosis with 
which this indicating equipment was obtained by an X-ray beam, a supersonic wave, or magnetic resonance. An observer 2 can 
evaluate the picture signal shown in the display 1 . For example, an observer's focus, i.e., the field on the display 1 fixed by the . ^ 
observer, is detectable through the means constituted as an eyepiece camera 3. The eyepiece camera 3 can be arranged towards the 
direction of an observer to a recording device L However, an eyepiece camera is arranged on a head gear and an observer can 
equip with this. The 1st count unit 4 is assigned'to the eyepiece camera 3, arid this count unit asks for the field currently stared by 
the display 1 from the signal from the eyepiece camera 3. For example, if the infrared exposure section 5 is formed, it is 



advantageous in a dark room. Thereby, the signal which can be evaluated good can be acquired from an eyepiece camera. 
Postposing connection of the 2nd count unit 6 is made at this 1st count unit 4. The signal of the record unit 7 is supplied to this 2nd 
count unit. As X-ray-diagnosis equipment, an ultrasonic device, or magnetic resonance equipment, the record unit 7 can be 
constituted here in order to form the picture signal of a specimen object. The picture signal memory 8 is assigned to the 2nd count 
unit 6. This picture signal memory is controlled by the signal regulator 9. The output side of the picture signal memory 8 is 
connected with RAM memory 10 to the picture signal of a rough matrix, i.e., a picture signal with low resolution. Moreover, the 
2nd output side of an image memory 8 is connected with the I st input side of D/A converter 1 1 to the picture signal of a detailed 
matrix, i.e., the picture signal of high resolution. The signal of RAM memory 10 is also supplied to this D/A converter 1 1. The 
output signal of D/A converter 1 1 is supplied to CRT 12 as a video signal of an indicating equipment 1 . The deviation stage 14 for 
controlling the deflecting voltage generator 13 and the deflecting coils 15 and 16 of a display 1 is connected to the signal regulator 
9. - ^ 

[0013] The screen of a display 1 is shown in drawing 2 . The field with which an observer doubles a focus here, i.e., the field at 
which it gazes, is shown by 1 7. Th£ transitional zone 18 adjoins this field JjLby which focusing was carried out, and the remaining 
screens of still more nearly another field 19, i.e., a screen, continue. Only the picture signal of a low resolution is displayed on 
another field-49? On the other hand, only the picture signal of high resolution is displayed on the field 17 by which focusing was 
carried out. Both the picture signal of a low resolution and the picture signal of high resolution are displayed on the transitional 
zone 18 by the electron beam of CRT12. However, in the transitional zone, if the lightness of the picture signal of a low resolution 
decreases toward the focusing field 17 and separates after this, it will increase. Moreover, the lightness of the picture signal* df 'high 
; resolution increases toward the focusing field 17, and if it will separate from now on, it will decrease. Advantageously, by the 
transitional zone 8, the lightness of the p icta re^sig nal of a low r esolution is fallen thru/or raised, asjhe Jightness^f the picture signal 
of hi gh resolution goes up thru/or falls. If^ff^|l^^ advantagro^ will be 

obt^inSS'and an observer 2 will not notice* . " ^ _ ^ ^ 

[0014] For example, the horizontal deflection signal is shown in drawing 3 . here ~ the sweep of the picture signal of high" 
resolution is carried out for the picture signal of a low resolution to a screen by the electron beam in a time domain tL in a time 
domain tA. 

[0015] All scanning-line signals are transmitted on a screen between time domains tA. 

[0016] In the time domain tL ( drawing 6 ) following a time domain tA, the picture signal of high resolution is not transmitted by 
the electron beam to the horizontal location field HI . 

[0017] Between a time domain tL and the horizontal position fields HI and H2, the picture signal of high resolution is transmitted, 
and as already explained, lightness goes up. 

[001 8] Transmission of the picture signal of high resolution is performed further without change of lightness in a time domain tL 
and the horizontal position field between H2 and H3. 

[0019] Transmission of the picture signal of high resolution is performed by already explained reduction of lightness in a time 
domain tL and the horizontal position field between H3 and H4. 

[0020] After a time domain tL and the horizontal position field H4, transmission of the picture signal of high resolution is not 
performed any more. An electron beam "becomes that is, worse." 

[0021] Therefore, between time domains tL, only the picture signal of high resolution is transmitted to the transitional zone 18 and 
the focusing field 17. The suitable horizontal deflection signal over a deflecting coil 15 is shown in drawing 4 . The horizontal 
position of a pixel is appointed by the direct-current-voltage component of this horizontal deflection electrical potential difference. 
[0022] The image alternation fw ( drawing 5 ) is obtained from fw=l/tw. tw is compounded from time domains tA and tL here. The 
vertical position of (referring to the arrow head), the transitional zone 18, and the focusing field 17 is controllable by shifting a 
vertical deflection signal in a time domain tA. 

[0023] When a standby mode 3, i.e., an eyepiece camera, does not record the field 17 by which focusing was carried out, a picture 
signal is displayed by the display 1 by the comparatively coarse matrix of 5 1 22 or 1 0242 out of the field 1 7 by which foculin'g^was" 
always carried out. This picture signal is loaded very much to a high speed by the 2nd count unit 6 from an image memory 8, and 
can be displayed on a display 1 . In the field 17 detected as focusing having been carried out with the eyepiece camera 3, the 
number of scanning lines by which a sweep is carried out with the electron beam of CRT12 is max. Here, while loading the picture 
signal of high resolution from the picture signal memory 8, a short-time indication of the coarse matrix can also be given. 
Advantageously, this matrix is chosen as an observer 2 here so that a difference cannot be identified. 

[0024] The resolution of a display 1 is advantageously reduced depending on the distance from the gaze field 17. The resolution of 
a display 1 should be reduced as follows. That is, it should decrease so that an observer 2 cannot distinguish the difference of the 
resolution which exists at the core of a visual field, and the resolution besides a visual field. 

[0025] It is made for the number of scanning lines by which a sweep is advantageously carried out with an electron beam to also 
become max in the field 17 detected as a field by which focusing was carried out with the eyepiece camera 3. A configuration of 
the square shows that the field 1 7 by which focusing was carried out is especially circular, or an advantageous thing. 



[Translation done.] 



